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A Design of Spurious-Reduced CPW Low-Pass Filter
Based on Defected Ground Structure
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Abstract

In this paper, a CPW lowpass filter with the spurious-reduced characteristic is designed by using DGS(Defected
Ground Structures). By cascading two lowpass filters with different harmonic characteristics the spurious is reduced
below —15 dB. Additionally by combining a dumbbell shaped DGS to the filter we achieved a satisfactory spurious
level of less than —25 dB to above three times cutoff frequency without any repeated passband. The fabricated LPF
shows a compact size of 17.2 mmx6.8 mm, a cutoff frequency of 6 GHz, and a sharp skirt response of 7-order with

two notch frequencies. The measured frequency responses agree well with simulated ones.
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J8 1. () CPW AY 53 Q571 1, (b) 57F 32
Fig. 1. (a) A CPW LPF I, (b) Equivalent circuit.
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Fig. 3. Simulation result of CPW LPFT and equiva-
lent circuit.
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Fig. 11. The entire layout of cascaded CPW LPF I,
I and DGS unit cell.

f

£ ¥
] !
-10 £
£ Y \\
—_ .
Q £ \ A
T -20f kS 11 He
9 [
[ \ S
b=l \ N Nt
2 3 " 77N ‘
£ \ 0
g b
£ '\ .
= -40 £ A 1.—" \ A
£ t
E[ = siwithdas \ /. V !/
_5gf| — SawihDes \J:I
E| ==~ Sy without DGS '
E| === Sy without DGS Y ]
~80 .
0 5 10 15 20

Frequency (GHz)

a8 12, Akst HA Anr]e] Mg el A#
Fig. 12. Simulation result of proposed entire LPF.

J8 13, Algte A oqa71e A4 A%
Fig. 13. Fabrication of proposed entire LPF.

.28 &

ir

2ol s 6 GHze) $U AT T35 2
8 29 B4 AT 0 249 A9
18 AAstel AGANYCZA BASHE

s

[y
T

-tig;gr}ﬂi

2 lor
T2

CU

— Sy Measuemerm
Sy Meastrement

T T T
P LR N
~10 ” al o
- 7 1 ! i ] ]
NTERYA T L
I 5o bt 4 - : -
2 | o ;
: b 1 . Y G
= -30 i "
5 | ARV m
S b INE AT A o
; ;

- Sy HFSS ! )
==+ Sy HFSS { ; J
-60 ) K ll

0 5 10 15 20

Frequency (GHz)

1
[4,]
o
:
o
1
.
SR
.
p
x:\\

A8 14, Add AA S5719 £ A
Fig. 14. Measurement result of proposed entire LPF.

o
=]
L,
j

o
o
o
[

].

:(1)1_1‘
24
fins
s
a ©
rlo
o
wh
[
&
o
2[_;{
i
Ao
oX
i
32
R
1R
e
£

AL =

AAEL d788 Fue ALAFA Zehe
AL FAEHYTH

[1] C. S. Kim, J. 8. Park, D. Ahn, and J. B. Lim, "A
novel 1-D periodic defected ground structure for
planar circuits”, [EEE Microwave and Guided Wave
Letters, vol. 10, no. 4, Apr. 2000.

[2] J. S. Lim, C. S. Kim, D. Ahn, Y. C. and S. N.
Jeong, "Design of low-pass filters using defected
ground structure", IEEE Trans. on Microwave The-



2z% AA EQE 2= DGS o CPW AY F3} of7]9) A7

ory and Techniques, vol. 53, no. 8, Aug. 2005.

[3] F. Martin, J. Bonache, I. Gill, F. Falcone, and T.
Lopetegl, "Compact spurious free CPW bandpass
filters based on electromagnetic bandgap struc-
tures", Microwave and Optical Technology Letters,
vol. 40, no. 2, Jan. 2004.

[4] J. Sor, Y. Qian, and T. Itoh, "Miniature low-loss
CPW periodic structures for filter applications”,
IEEE Transations on Microwave Theroy and Te-
chnigues, vol. 49, no. 12, Dec. 2001.

5] #72F, A4, AL, d8F, "2 M &
B S4S 2% 23 A9 3],
LA =E ], 15(1), 20043 14,

[6] H. Y. Hwang, N. S. Park, Y. H. Cho, S. W. Yun,
and I. S. Chang, "The design of band-pass filters-

20053 29 ZYdsy ArAEA
AREAFER (FTA]

20059 3g~8aA): ZAguga A
71AA T e e HatA

F UHROH 2aFd £7 2%
2 A AH AA

1981 2¢: Medidw #7138
I (FEAD

19833 29 Mguigy A7|E8
# (FEAAD

1988 29 Mejgtn A7) Fg

P "
! 3 (FsHHAh
A 19933 79 ~199413 79: Rensselaer

Polytechnic Institute W<

19943 79~EA: ZAUL A7IHAPEEAFEHT
Zg

[ HAZ0H AA77] $2)84, Microwave

made of both dielectric and coaxal resonators”,
Microwave Symposium Digest, IEEE MTT-S Inter-
national, vol. 2, Jun. 1997

[71 Y. 8. Lin, W. C. Ku, C. H. Wang, and C. H. Chen,
"Wideband coplanar-waveguide bandpass filters
with good stopband rejection", IEEE Microwave
and Wireless Components Letters, vol. 14, no. 9,
Sep. 2004.

[8] D. Ahn, J. S. Park, C. S. Kim, and J. Kim, "A
design of the low-pass filter using the novel
microstrip defected ground structure”, [EEE Tran-
sactions on Microwave Theory and Techniques, vol.
49, no. 1, Jan. 2001.

(91 A&w], oA, "CPWo Add TAE DGS", &
T3] =& A, 15(10), 2004 104,

3 3 g
) 19929 29 N edisE AAFE
3 (A
19954 29: AM7sa Axzd
3} (FEHAY

| 20008 29 MRy AR
3 (e

S 2001d 3¢ ~20023 44: University
of Maryland Research Scholar
20023 59~2003\3 49 (F)olnd A+4A
2003 28~dA: FUdGL A/NHARYRFATHT

ZIF

[ HAMEO0f RF, Microwave, Millimeter wave 2ofFe] %
Z 9 A2H

*2 o) A 2}

123



